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1 The 1934 Coeducation College Database contains 769 institutions that existed at some point from 1897 to 1934. Of these, 20 closed before 1934 and 59 of the remaining 748 institutions closed after 1934, (others merged but did not officially close). Therefore, only about 8 percent of the institutions existing in 1934 subsequently closed. 2 The historical literature on coeducation and higher education is sparse. An excellent, but brief, review piece is Rosenberg (1988) . Several articles contain short summaries of the history of coeducation, including Graham (1978) . Early writings on coeducation include Thomas (1900) and Woody (1929) . On coeducation at Catholic institutions, see Poulson (1995) . A thicker literature exists on women's education. See Newcomer (1959) on women's colleges and Solomon (1985) on women's higher education. Some insightful research exists on individual colleges and universities, including Conable (1977) on Cornell University and McGuigan (1970) on the University of Michigan.
Northeast 52 percent were and 60 percent were in the South. 3 By 1980 virtually all undergraduates were educated in coeducational institutions. 4 The trends for institutions that were privately controlled are similar to those for all institutions although starting from a lower coeducation share than in the public sector in 1897.
The typical female undergraduate in 1897 went to an institution where 60 percent of the students were female, even though only 29 percent of all undergraduates in four-year institutions were (part C, cols. 1 and 2). In contrast, the typical female college student in 1980 was in a school with only a slightly higher share of women than that faced by the typical male student.
An interesting summary statistic of these changes is the "isolation index," which gives the degree to which the typical woman is segregated from men in her college with 0 being perfect integration and 1 being complete segregation by sex between institutions. In 1897 the isolation index was 0.44, it decreased to around 0.30 by 1930, and then to 0.05 in 1980 (part C, col. 3) .
For institutions existing in 1934, the increase in the coeducational group was relatively, and surprisingly, continuous from 1835 to the present. We examine the increase as the evolution of coeducation, which can occur because colleges are founded as coeducational institutions or because single-sex institutions switch. We find that the founding of coeducational institutions in both the public and private sectors was fairly continuous from 1835 to 1980. The rate of switching from single-sex to coeducational status was also relatively continuous from the 1870s to around the 1960s. But the rate of switching jumped considerably in the late 1960s. The increase was greatest among Catholic single-sex institutions, especially female-only schools, although private secular institutions also switched more in that era.
When weighted by undergraduate enrollment in 1934 the change from the 1860s to the 1880s was more important than for other decades. Interestingly, the increase in coeducation among public institutions in those decades was not much greater than for the private institutions.
The impact of war, particularly the Civil War and World War II, in promoting coeducation has been exaggerated. Similarly, the impact of major economic downturns has also been overstated.
Coeducation had a positive impact on women's education, particularly in the period before the 1930s. Even when women's colleges existed in an area, an increase in coeducational institutions furthered the college education of women relative to men.
Coeducation Historically Considered
The earliest coeducational institutions in the United States were founded by abolitionists, Congregationalists, Quakers, Methodists, and others committed to equality in general. The institutions were disproportionately founded in the newer parts of the young nation, known at the time as the "West." They included many in Ohio, such as Antioch, Marietta, Oberlin and Wilberforce. Of the 53 institutions that became coeducational before 1860 (and existed in 1934) 28 were in the five states of the Old Northwest (OH, MI, IN, IL, and WI) and another 12 were in states west of the Mississippi. Only one was in New England (Bates College in ME).
As more institutions were established in an area, the prospective founders of new institutions often used the successes of female students in existing coeducational institutions to argue for coeducation. When male-only institutions were preponderant, as they were in New England and parts of the Middle Atlantic, first mover disadvantage appears to have dominated. 5 None in a competitive group could move successfully by themselves, as the case of Wesleyan (see below) demonstrates.
Cornell University provides an example of the role of prior coeducation successes.
Founded by Andrew Dickson White and Ezra Cornell, both personally committed to coeducation, White, as the first president, used women's accomplishments at coeducational colleges to help Cornell attain that status. When the institution first opened in 1868, the exigencies of building a university in so isolated an area did not give the founders time to consider the issue of coeducation. Nothing in the charter of the institution made it male-only. In addition, a state-funded fellowship to attend Cornell was available to the winning applicant from 5 The single-sex status quo dominated because many of the male-only institutions in the northeast were the finest academically in the region. The public sector in the northeast was held back compared with that in other parts of the country. Deviation from the male-only standard in the northeast was a signal of financial or other weakness. When academic markets widened geographically and when male students preferred to be in coeducational settings, the switch to coeducation became universal. each state district, apparently, without regard to sex. The competition led some to presume that the institution was coeducational.
Several years after Cornell University opened, it had to deal with whether women could be admitted and, if so, where they were to live. White formed a committee to examine the subject and used factual evidence, rather than hearsay, to determine if women were detrimental to men's education. He visited Antioch and Oberlin, two of the best known coeducational institutions at the time, and he marshaled evidence on women's successes and achievements at the University of Michigan, among other coeducational institutions. White's report and Henry Sage's large donation, made conditional on Cornell's commitment to coeducation, allowed the institution to become truly coeducational in 1872, with a residence for women. 6
The public higher education sector in much of the nation was coeducational for the same reasons that primary and secondary schools in those areas were. Most of the country was sparsely settled and coeducational facilities were efficient. 7 It is, perhaps, not surprising that coeducational institutions of higher education proliferated in parts of the nation that were leaders in the high school movement (Goldin 1998 ).
There was, in addition, a commitment on the part of the public sector to afford training for certain professionals, including teachers and nurses, and, in much of the nation, to provide equal access. For cash-strapped states, equal access was also cheaper, as in the case when the Michigan state legislature forced a reluctant University of Michigan to accept coeducation rather than having to build additional institution for women. 8
The public sector entered the coeducation arena somewhat later than the private sector.
Of the 30 public institutions founded before 1860 (and existing in 1934), just three were 6 Conable (1977) provides an excellent account of the origins of coeducation at Cornell University but also tries to defend the point that coeducation did not become equal education for a long time at Cornell. 7 As M. Carey Thomas (1900) points out, Latin schools in Boston were male-only and girls were taught separately, but western Massachusetts had coeducational secondary schools. The separate impacted women's higher education, "it was impossible until 1878 for a Boston girl to be prepared for college in a city high school, whereas, in the country towns of Massachusetts, where boys and girls were taught together in the high schools, the girl had had the same opportunities as the boy … In Philadelphia, where boys and girls are taught separately in the high schools, no girl could be prepared for college before 1893" (fn. 1, p. 4). 8 Rosenberg (1988) cites McGuigan (1970) on the beginnings of coeducation at the University of Michigan. coeducational at the time of founding or soon thereafter, whereas of the 195 private institutions founded before 1860, 51 (or 26 percent) were coeducational at founding or within a few years. 9
Part of the slower public sector commitment to coeducation was because more than half of the 30 public institutions founded before 1860 were in the South. But even in the absence of the South the public sector was a coeducational laggard. 10 Another reason for the greater fraction of private coeducational institutions in the ante-bellum era is religiosity and the commitment of certain religious orders to equal access by all people. The public sector quickly became more closely associated with coeducation as it moved west. Of the 33 publicly controlled institutions founded from 1861 to 1880, 23 (or 70 percent) were established as coeducational institutions or became so in a few years. In the private sector from 1861 to 1880 150 were founded and 58 (or 39 percent) were coeducational. 11
Coeducation as a Construct
There are several possible definitions of coeducation. The definition used here is that a coeducational institution is one that admits both males and females and in which both can take classes together. 12 Whether or not males and females actually take the same courses is a different matter as is whether they are admitted using the same criteria.
Most cases are fairly straightforward. Some institutions opened coeducational. In the 1934 Coeducation College Database 42 percent of the institutions opened with both males and females and 39 percent of those in the private sector did. 13 An institution that was male-only can become coeducational or "switch." Almost all of those that were male-only at their origin eventually became coeducational. The moment an institution switched is generally clear, but 9 Excluding Catholic institutions, the private sector had 181 institutions founded before 1861 of which 51 (or 28 percent) were coeducational. 10 Non-southern states established 14 public institutions before the Civil War and two were coeducational within five years (Iowa State University and the University of Utah), the standard used in this analysis. Another (Michigan State) was coeducational after five years. 11 Excluding Catholic institutions founded from 1861 to 1880 the private sector had 105 founded and 58 coeducational or 55 percent compared with 70 percent for the public sector. 12 Newcomer (1959) , in her volume on women's higher education, also employs this definition. 13 The 1934 Coeducation College Database has information regarding whether the institution opened coeducational or single-sex for 753 of the 769 institutions. although the switch to them is important in the ability of the institution to have gender-blind admissions, as we will later discuss.
Institutions that switched from male-only to coeducational, or from female-only to coeducational, generally stayed that way. But the few exceptions to that general rule are instructional.
Wesleyan College, now Wesleyan University, began as a male-only, Methodist institution in 1831. It became a coeducational institution in 1871 because, according to the historian of the college, Methodists were committed to coeducation and the Civil War demonstrated the importance of educating women in America (Potts 1992) . Wesleyan remained coeducational until 1909 when the decision was made to return to male-only status, which it retained until 1969. 14 Why was coeducation ended?
Wesleyan's main competitors were the academically and socially elite male-only institutions of the northeast. Wesleyan men appear not to have favored its distinction as being coeducational and, according to some, of lesser caliber in consequence. Ironically, some of the dissent was because Wesleyan women were, apparently, just as intelligent as the men. When graduation honors were awarded, many of them were won by women. Dissent was expressed by Wesleyan men and coeds were often harassed.
The Coeducation College Database
The Coeducation College Database was formed in two parts. The first part, termed the 1934 Coeducation College Database, contains information for all institutions of higher education granting a four-year degree in existence in 1897, 1924, or 1934 There are 769 institutions in the 1934 Coeducation College Database, almost all of which were four-year BA granting institutions in 1934 (see Data Appendix). Of the full group, 81 percent were privately controlled, 43 percent were non-sectarian and 16 percent were Catholic institutions (see Table 2 ).
Institutional data across the three years are linked. Mergers that occurred between reporting dates are resolved, but those that occurred before 1897 cannot be considered because institutions that did not survive to 1897 are not in the database. If an institution closed after the 1930s, that date is also recorded. The date at which an institution became coeducational is either the opening date or the date that coeducation was established gleaned from websites, personal correspondence, and archival information. All institutions that began as single-sex institutions 15 A handful of institutions (e.g., Rutgers) changed its control over time.
are followed to the present to determine when they became coeducational, if they did. There are currently 35 female-only colleges still in existence from this group and three male-only colleges. in, what is termed, the "collegiate" group and exclude graduate and preparatory students.
Dedicated professional and theological schools in 1897 are omitted from the sample. The 1924 student data includes all students, both undergraduate and graduate students, but excludes those in summer school, extension, and military drill courses. That is, the 1924 data includes all students in arts and sciences and professional programs. The 1934 data separate undergraduates from graduate students and also from those enrolled in a first professional program. Note, therefore, that in both 1897 and 1934 students in graduate divisions can be excluded. 16 Many of the institutions that are added were established before 1934 but as two-year institutions, often teachers' college. We have not been able to obtain the precise date at which the institution became a fouryear institution. In part, this is because of the lack of good institutional memory and also because some of the institution subsequently failed. But it is also because in many cases there were a handful of students who did a four-year degree even when the institution was primarily a two-year institution. 17 In consequence, the year that a school actually opened as a four-year coeducational institution is probably too early for most of the institutions in the augmented data set that are listed as having opened before 1934.
Chronology of Coeducation: College Openings and Switchers
In 1934, 65 percent of all four-year institutions with undergraduates were coeducational and 70 percent of undergraduate enrollments were in coeducational institutions. Of the coeducational schools at that time, 38 percent had begun as single-sex institutions.
Coeducation occurs through two routes: the establishment of new coeducational institutions and the conversion of previously single-sex institutions. In the period considered, the more important of these two routes, by far, was the establishment of public and private institutions that were coeducational from their start. In 1900, for example, 60 percent of schools (that existed in 1934) were coeducational and 72 percent of them had been coeducational from their inception. Similarly, in 1880 48 percent of schools were coeducational and 73 percent of these were founded as coeducational institutions.
The establishment of male-only schools (in the 1934 Coeducation College Database) from the early 1800s occurred in a fairly steady manner. Their founding, however, waned after the 1890s (see Figure 1 , part A). Similarly, the Catholic group of male-only institutions increased continuously to 1890 (see part C).
The establishment of female-only institutions was less continuous and did not diminish to 1934. Large increases in the founding of female-only institutions occurred at various times, such as from around 1840 to the late 1850s and also in the early 1870s and 1890s. A lull in the establishment of women's college can be discerned in the 1860s, although not for male-only institutions oddly enough given the Civil War disruption. The 1910s and 1920s contain a large group of new female-only colleges, most of which were Catholic schools (see part C). Femaleonly Catholic schools were almost non-existent before 1900 but exceeded the number of maleonly Catholic schools by 1920.
Prior to 1835 there were no institutions of higher education that were coeducational, but that soon began to change. The opening of the schools that began as coeducational institutions was also fairly continuous starting in 1835 but a marked increase occurred from the mid-1860s to the 1890s (see Figure 1 , part A). Most of the increase in coeducational schools during the latter part of the nineteenth century came from the opening of private institutions that were coeducational from their start rather than from the opening of public universities, particularly under the auspices of the Morrill Land Grant Act of 1862 (see Figure 1 , part B). 18 The decadal shift from male-only to coeducational institutions (the hazard rate of change to coeducational status) increased in the years immediately following 1860 but then continued in a somewhat unbroken fashion from the Civil War decade to the 1950s (see Figure 2 , part A).
About 8 percent of the male-only undergraduate institutions that existed at the start of the decade switched to coeducational status by the end of the decade from 1861 to 1950.
The decadal rate of switching was higher in the 1860s than before and a bit higher in the 1870s than just after, which might lend some credibility to the notion that the wartime absence of men leads to coeducation. 19 But for the entire group of men's college these rates are not much different from those in any of the subsequent decades to the 1950s. Of some interest is that the rates during the Great Depression and World War II are not greater than those extending back to the 1860s and for the men's non-Catholic group, they are considerably smaller. These findings hold up in the hazard and linear probability analyses.
The Catholic institutions (not shown separately) underwent almost no switching until the 1960s, although there was some. Rather than becoming coeducational, many orders founded separate women's colleges beginning in the 1920s.
The rate of switching did increase considerably in the 1960s, particularly for all the Catholic colleges and for the men's non-Catholic colleges (Figure 2 , part C). At that point in the history of coeducation a large fraction of the existing men's non-Catholic schools had already become coeducational institutions and the hazard rate is high because almost all switch, especially after the Title IX interpretation. We discuss this important period in the history of coeducation later in the paper.
The growth of coeducational institutions both for the total and the non-Catholic group is shown in Figure 3 One of the reasons that the opening up of many elite male-only institutions did not have a larger impact is because many were already coeducational and had been so for some time.
Dartmouth, Princeton, and Yale admitted undergraduate women for the first time in the period of change, but four of the other Ivies -Brown, Cornell, Harvard, and the University of Pennsylvaniawere already coeducational. Columbia University would not become fully coeducational until 1983, but the women in its coordinate college, Barnard, could take courses at Columbia. In the rest of the nation, the very best institutions of higher education (e.g., Stanford, University of Chicago, Northwestern, University of Washington at St. Louis) began as coeducational schools or became coeducational soon after their founding. Table 3 gives information on the top 50 schools in the nation according to the 2010 U.S.
News and World Report list, when they first opened and when each became coeducational. In the top 50, 23 schools began as coeducational institutions and seven became coeducational before the early twentieth century. In the top 25, 11 began as coeducational institutions and one other became coeducational before 1900.
Why Institutions May Have Switched to Coeducation or Remained Single-Sex
A single-sex institution has many reasons for maintaining its current status. 22 The older the institution, the greater the number of loyal alumni who contribute handsomely to the institution and may be less generous if the institution became coeducational. Even by the late 1960s, when the die was cast for most all-male institutions, trustee discussions on coeducation at Dartmouth, Princeton, and Yale, for example, were divisive and rancorous (Karabel 2005) . The 21 Institutions existing in 1966 are included and the 1980 enrollment data are used. 22 Rossi (1987) provides some guidance regarding the financial and demographic factors that led schools to remain single-sex and those that caused it to embrace coeducation. She also emphasizes that college students in the 1970s were more mature than they were in earlier periods and better able to cope with coeducational environments. purpose of institutions, claimed some at these meetings, was to produce male leaders of tomorrow. Only if the number of male students did not decline would they support the coeducation measure. It should be emphasized that anti-discrimination legislation played almost no role in the coeducation movement and that the education act that included Title IX was passed after most male-only institutions had decided to become coeducational and certainly long before the 1982 interpretation of Title IX. 23 Prior to the late 1960s, male-only colleges were occasionally compelled to open their doors to women because of economic downturns, school-specific fiscal woes, and wars that deprived the institution of men. Some stories of the shift to coeducation in the pre-1960s era emphasize the aggregate economy and loss of male applicants due to war, as was the case in the above account of Harvard.
Do war and aggregate economic downturns, such as the Great Depression, appear generally to have caused switches from single-sex to coeducational institutions? In terms of the number of institutions becoming coeducational, the male to coeducational group does not appear to have any clear relationship with aggregate economic factors. There is some increase after the Civil War during the 1870s, especially in the weighted data, but the rate of change during World War II and the Great Depression appears smaller than in other decades. To understand all the factors at work we estimate hazard and linear probability models of transitions from single-sex to coed schools.
Hazard Models of the Transition from a Single-Sex to a Coeducational School
We first examine the institutional characteristics associated with faster or slower transitions of single-sex four-year colleges to coeducational institutions. We estimate formal hazard models of the duration spent as a single-sex school for all colleges starting as a single-sex school in our 1934 and 1980 Coeducation College Databases (including all originally single-sex schools present in 1897, 1924, 1934, and/or 1980) . The estimation sample consists of 511 schools of which 281 started as men's colleges and 230 started as women's colleges.
Cox proportional hazard models are estimated for the duration of a spell as a single sex school using a nonparametric (fully flexible) baseline hazard. 24 The time at risk for becoming a coeducational institution is assumed to begin in 1835, the year that Marietta College opened as the first coeducational four-year institution. (Oberlin College, in 1837, was the first to make the transition from a single-sex to a coeducational institution.) Thus, the time at risk begins in 1835 for schools founded before 1835 and at the actual opening date for schools founded in 1835 or after. A failure event is a transition to being a coeducational school. Schools remaining singlesex institutions today (three male-only and 35 female-only in our dataset) are treated as censored spells with 2010 as the censoring date; schools that closed as single-sex schools are treated as spells censored at the date of closing.
The basic hazard models for all single-sex schools and men's and women's colleges separately are presented in Table 4 . The models include as the covariates time-invariant institutional characteristics, including a continuous measure of the year of opening and indicator variables for private control (versus public), religious affiliation, and region. The reported coefficients are hazard ratios. (Thus, a coefficient of greater than 1 indicates that variable increases the hazard rate into being coeducational versus a coefficient of less than 1 implying it shrinks the hazard rate.)
The estimates for all single-sex schools (men's and women's colleges pooled) in col. (1) indicate that women's colleges persisted as single-sex schools far longer than men's colleges (had a significantly lower hazard rate) conditional on region and other school characteristics. All three columns of Table 4 indicate that private institutions were slower than public institutions in becoming coeducational. For the initially all-male schools, the land grant institutions (mainly public institutions) were particularly rapid in making the transition to coeducation, while technology (and military institutions) and Historically Black Colleges persisted longer as all male institutions. Transitions to coeducational status have been far more rapid for institutions that opened in the more recent period and that finding remains when the sample is limited to institutions founded after 1835. 24 The findings are similar to those from standard parametric models such as with a Weibull hazard.
Catholic schools and nonsectarian private institutions have been slower to become coeducational schools than have private single-sex schools having other, mainly Protestant, religious affiliations (e.g., Methodist, Lutheran, Baptist) for both men's and women's colleges.
Single-sex schools in the Midwest (especially those in the East North Central) were quicker to transit to coeducational status than were those in other parts of the country. Schools in the South (especially the South Atlantic) were the biggest laggards for men's colleges followed by those in Table 5 presents the core findings of the linear probability duration models for all singlesex schools and for men's colleges and women's colleges separately. We include a full set of census division dummies and the same controls for time-invariant school characteristics as in Table 4 .
The impacts of the time invariant school characteristics mirror those in Table 4 . A lower transition rate to coeducational status is found for women's colleges, private colleges, technical institutes, Historically Black Colleges, Catholic and nonsectarian schools and a faster rate is estimated for land-grant schools. For all single-sex colleges and men's college, more competition from coeducational schools in one's state at the beginning of a decade is associated with a slower transition to coeducational status (or greater persistence as single-sex schools)
suggesting that "substitutability" across institutions and product differentiation dominated, perhaps until the late 1960s. The coeducation competition variable does not have a detectable effect for the women's colleges (Table 5, Prior to the 1960s, institutions that switched from single-sex to coeducational status appear to have been a somewhat idiosyncratic group. Individual institutional factors, rather than aggregate downturns and wartime disruption, appear to have been the overriding considerations.
By the 1960s there were fewer single-sex schools, and the male-only institutions that remained were clustered in the northeast and were disproportionately Catholic. Of the 108 private non- In the cases of the northeast male-only and the Catholic institutions, coordination brought about speedy change and can account for the more rapid conversion in the 1960s and 1970s. The groundwork for both groups was laid in the 1950s. In the case of the Catholic Church an important criticism of its institutions was launched in the mid-1950s. 27 According to these writings, Catholic institutions could not aspire to be serious research institutions given the narrowness of their teachings and the limitations of reconciling science with Church teachings.
As male-only institutions began to lose their best men to coeducational institutions, the elite institutions of the northeast switched and Catholic schools joined that bandwagon.
Coeducation and Female Educational Attainment
There is substantial evidence from recent work that an increase in the number of colleges available to women in a geographic area increases the education of young women living in that area (see, for example, Currie and Moretti 2003) . 28 Thus the existence of coeducational institutions of higher education may have mattered to the education of women. 29 Even if femaleonly colleges existed, they would not have been as numerous as the full group of institutions and thus would have been less convenient than if coeducation were the norm. In addition, most female-only colleges would not have provided as complete and as high-quality an education as the larger coeducational institutions. In addition, they would have been more expensive than public-sector institutions.
To evaluate the possibility that an increase in coeducational institutions was beneficial to 27 See Gleason (2001) , in particular his discussion of Msgr. John Tracy Ellis's trenchant criticism of the scholarship and research records of American Catholic higher education. 28 An increase in the education of a woman has been shown to improve the life chances of her offspring, increase the probability that she is married, help her own health outcomes, and reduce her fertility. For references, see Currie and Moretti (2003) . Although these considerations are beyond the scope of this paper, these beneficial outcomes to individuals and society are a further suggestion for why the education of women is important historically and in developing nations today. 29 The analysis in this section is at the state level. High-frequency county-level data would enable the type of analysis in Currie and Moretti (2003) to see if college openings and switching from male-only to coeducation had a positive impact on women's college education.
women's education, we use the eventual educational attainment of a birth cohort, as gleaned from the U.S. population census. We aggregate to birth cohort-state of birth cells. The fraction of females in a state-birth cohort graduating from (or attending) college is then regressed on the fraction of undergraduates in the state who attended a BA granting coeducational institution of higher education (or the fraction of coeducational institutions in the state) when the cohort was around 25 years old. The undergraduate data used to form the weighted enrollment percentages are for 1934. The regression is run either with the male college rate as a separate regressor or as a ratio of the female to male college rates.
We find that the fraction of females who completed at least 16 years of education by the time they were in their fifties, given the same for males, (or, instead, the ratio of females to males who completed college) is positively related to the fraction of institutions in the state that were coeducational when the cohort was about 25 years old. Similarly, these two dependent variables are also related to the fraction of individuals who attended coeducational institutions in the state when the cohort was about 25 years old.
The results are most significant when the regressions are weighted by cohort population, in part because several low-population states in the West had no single-sex institutions for period considered and in part because of the more usual reason of giving less weight to means derived from smaller samples. Because the fraction of institutions that are coeducational and the fraction of students in coeducational institutions increased greatly over time (see Table 1 ), the regressions are strongest for the cohort that was about 25 years old in 1920 (and 1930) , the college education of which is given by individuals who were 50 to 59 years old in the 1950 (and 1960) censuses.
In addition, since the enrollment data used to weight coeducational institutions are for 1934, these data would best reflect the experiences of these cohorts.
The regression results are given in Table 6 for 1920 and 1930, for two dependent variables and two independent variables. The coefficients of interestthose in columns (1) and
(2)are generally significant and substantial in magnitude. They suggest that a one-standard deviation increase in the fraction of institutions in the state that were coeducational would increase the ratio of the female to male college graduation rate by around 10 percent. Similar figures come from using the female college graduation as the dependent variable with the male rate as a regressor.
The relationship mainly reflects differences across regions, as can be seen in the example given by Figure 5 . In the states of the Northeast, coeducation rates were low and women had college graduation and attendance rates that were considerably lower than men's. The South generally had somewhat higher coeducation rates and also higher relative college rates for women. In the Midwest and West, in contrast, the fraction of institutions that were coeducational and the fraction of students in them were exceptionally high. In consequence, women achieved higher levels of college graduation relative to men. The states of the Northeast had somewhat higher levels of college education for males, but it was the states of the West that had the highest levels for men and for women as well.
Some states, generally the smaller states west of the Mississippi, had no single-sex institutions because their populations were so sparse that the main or only institutions of higher education were in the public sector and were coeducational. These states form somewhat of a cloud in terms of the relationship between coeducation and women's college rates. Because they are small states, the weighting procedure reduces their importance in the regression.
Coeducation did not necessarily mean that males and females took the same courses and concentrated in the same subjects. In the nineteenth century, long before college concentrations became the norm, men and women often took different courses of instruction, even in coeducational institutions, because they had been trained differently in secondary school.
Women were occasionally excluded from the classical courses because they did not have the prerequisites of Greek and Latin. Despite these differences, it is probably the case that gender differences in courses were less for undergraduates in the pre-1950s era than they were from 1950 to the early 1970s. In the early 1970s the difference in male and female majors greatly narrowed. From 1972 to 1986 the fraction female in male-intensive majors increased from around 0.10 to 0.40. 30 The fraction female in female-intensive majors was 0.71 in 1972 but 0.41 in 1986. 30 Data on college majors was obtained from the IPEDS. About 50 separate majors exist and the data used here extend back to1966. The definition of a male-or female-intensive major is half a standard deviation from the mean in 1970 (female intensive is fraction female > 0.5337 and male intensive is fraction male > 0.6705). See Turner and Bowen (1998) for an insightful analysis of long-run changes in the gender gap in college majors for U.S. undergraduates.
Coda: The End of In Loco Parentis and the Beginnings of True Coeducational Equality
By the 1970s the vast majority of female and male undergraduates were educated in coeducational institutions. The fraction female among all undergraduates was rising and would hit the equality mark around 1980. Differences between the college majors of males and females had began to narrow. But what about the selection of women into institutions that were once male-only? Higher educational institutions that today admit students in a non-discriminatory fashion, with regard to sex, disability, and need, did not always select students in a gender-blind fashion. Interestingly, there are examples of institutions that once became gender-blind but have recently given preference to male applicants to even out the sex distribution.
Many institutions that were once male-only gave preference to men in admissions when they initially became coeducational. In some cases (e.g., Dartmouth, Yale) the preference was due to mandates that were set down by the trustees as a condition for the admission of women (Karabel 2005) . But in other cases the preference was partly due to dormitory limitations for women at residential institutions. Some of these institutions had coordinate women's colleges (e.g., Radcliffe and Harvard) that had been kept small. In other cases, the fraction female was kept down by a combination of other factors (e.g., Cornell University) including the lumpiness and fixed costs of building residential halls.
But if men and women could occupy the same residential areas, admissions, in many institutions could be gender-blind. That began to happen in the late 1960s with the end of in loco parentis regulations in many colleges and universities.
The end of in loco parentis regulations meant that women no longer had curfews. With no restrictions on hours, universities no longer had to monitor them in dormitories and students could live off campus. In institutions with required residential living, male and female students could occupy the same dormitories and even share the same bathrooms. 31 The end of residential 31 Goldin conducted a small survey of residential colleges and universities. The responses reveal that, among the institutions that replied, most lifted hours restrictions from upper-class women from 1966 to 1968, shifted to no hours for all women from 1968 to 1970, and introduced coeducational dormitories beginning around 1969, although some were earlier. Collecting information on residential living arrangements was difficult because of a lack of institutional memory regarding mundane student issues. restrictions on some campuses meant that admissions could be gender-blind. 32
Summary and Conclusions:
Colleges in America accepted women into coeducational settings beginning in 1835 with the founding of Marietta College. Institutions that were established as coeducational colleges increased in an almost unbroken fashion from that time to the present. Similarly, institutions that were founded as male-only switched to coeducational status in a fairly continuous fashion from 1837, with the conversion of Oberlin College, until the 1960s when the rate of switching greatly increased.
We have sought the reasons for the switch from male-or female-only to coeducation for all institutions and those that were Catholic. Many of the aggregate factors that have been regarded as potentially important do not appear to have mattered generally. Neither war nor aggregate economic factors accelerated the rate of change for the total group. Time invariant aspects of the institution, such as the type of control, the religious group that founded it, and the opening year of the institution do matter.
We have also examined whether the increase in institutions that accepted women and taught them in coeducational classes mattered to their educational attainment. Evidence from the more recent period indicates that increasing the number of institutions that admit women increases the schooling of those in the geographic area. Our analysis of data for the 1920s and 1930s supports the notion that greater accessibility of college increased women's enrollments and, thus, their eventual educational attainment. Coeducation mattered to women's education throughout U.S. history and it mattered to a greater extent in the more distant past than in the celebrated period of change from 1967 to 1975. 32 At Harvard, for example, "houses" were coeducational on an experimental basis in 1971 and thereafter formally. The admission of men and women became gender-blind and was done by the same committee around 1975. Prior to 1975 the relative number of women to men was increased but was admissions were not gender-blind. : 1897, 1924, 1934, 1966, and 1980 Sources: See Appendix.
Notes: The definition of a student changes somewhat across the years. In 1897 the students are in the "collegiate" group and do not include those in professional and graduate programs. In 1924 all students (undergraduates, graduates, and those in professional programs), except those in preparatory and summer school programs are included. The "isolation index" gives the degree to which a typical female student is "isolated" from male students. "Isolation," termed I, gives the share female of the students in one's own institution experienced by the typical female student. It is computed as the average across institutions of the fraction female among the students in the institution (F i /T i ) weighted by each institution's female students as a share of the aggregate number of female students in all institutions (F i /F), where i denotes each institution, F i is female enrollment in i, T i = male and female enrollment in i, and F is total female enrollment across all institutions. If f = the fraction female for all college students in year t, the "isolation index" is given by [(If)/ (1f) ]. If all women were in singlesex institutions, the "isolation index" would be 1. If all women and all men were in coeducational institutions, "isolation" would be the fraction female among all students (f), and the "isolation index" would be 0.
n.a. = not available. Sources: See Data Appendix.
Notes: Some columns may not add up to the total because of missing information regarding coeducational or single-sex founding. In the 1980 Coeducation College Database a few institutions appear twice because they represent a merger of two schools from the 1934 data. , 1924, 1934, or 1980 institutional samples. The estimation uses Cox proportional hazard models for the duration of a spell as a single sex school with nonparametric baseline hazards estimated via maximum likelihood using the "stcox" command in STATA. The time period at risk in the duration models begins in the year of opening for institutions founded after 1835 and in 1835 for institutions that opened before 1835. The failure event is the transition to a coeducational institution. Schools that continue today as single-sex institutions are treated as censored spells with 2010 as the date of censoring. Schools that closed as single-sex institutions are treated as censored at the date of closing. The reported coefficients are hazard ratios. The standard errors for the hazard ratios are in parentheses. The base region is the northeast (New England plus the Middle Atlantic states). There are no land grant and no technical institutions among the women's colleges. 1897, 1924, 1934, or 1980 institutional samples. The base period is the 1830s and 1840s for columns (1) and (2) and it is the 1830s to the 1900s for column (3). The dependent variable is a 1 if the school switched to coeducational during that decade (e.g., for a school that was single sex in 1960 a 1 for the dependent variable for the 1960s means it became coed from 1961 to 1970 and a 0 means it remained single sex at the end of the decade or closed during the decade). Schools leave the sample starting in the decade after they become coeducational. Standard errors are clustered by state. The variable "Coeducational share of state enrollment" is a time-varying covariate that varies by state and decade. It measures the share of enrollment in coeducational schools in the institution's state at the start of the decade. We use 1934 enrollments for the 1830s to 1930s period and 1980 enrollments for the 1940s to 2000s. There are no land grant and no technical institutions among the women's colleges. Education. 1927 . Biennial Survey of Education, 1922 -24. Bulletin 1926 Washington, D.C.: G.P.O. U.S. Office of Education. 1937 . Biennial Survey of Education, 1932 -34. Bulletin 1935 Washington, D.C.: G.P.O.
Each of the three sources contains relatively similar information on the number of students in various groups (e.g., by sex; by level such as preparatory, undergraduate, and graduate; by type such as collegiate and professional) and revenue sources (e.g., student fees, government grants, private gifts). Total revenues do not include additions to endowment, which are listed separately. Students exclude those in summer school, correspondence courses, extension, and military drill. (Institution-level data, similar to those we have used, are also available in printed form for most years from 1890 to 1938.)
The sample was originally collected for Goldin and Katz (1999) and has been added to and altered to study coeducation. In the original sample, the 1934 data set included 853 institutions, 711 privately-controlled and 142 publicly-controlled. That for 1924 had 790, with 677 private and 113 public. In the 1897 there were 534 universities and colleges and an additional 287 professional, theological, and technical schools not connected to any of those on the original list. The final 1897 sample contains 821 institutions, of which 717 were private and 104 public.
In the 1934 Coeducation College Database, only BA granting institutions are included and dedicated professional and theological schools are generally excluded. These data set restrictions reduce the original number of institutions to 443 in 1897, 631 in 1924, and 704 in 1934. A total of 769 institutions are included, of which 10 are "coordinate" institutions (see below).
When possible, we did not include institutions that were junior colleges in the survey year; separately listed independent teaching colleges and normal schools were also not included. In 1897 a list of "colleges for women, division B" contained some that continued as BA granting institutions and these have been included. More than a hundred of these institutions, however, were probably not real colleges at the time and were not found in later surveys. They have, therefore, been omitted in the analyses. The dedicated professional and theological institutions that did not grant BAs are omitted. It should be noted that a BA granting institution in 1934 may not have granted a BA before 1897, even though our data set will include the institution from its opening date.
The 1924 listing contains the "date at first opening," which can differ slightly from the date of founding. We checked these dates against the date of first instruction in American Council on Education (1960) . We linked the 1924 schools to those in 1934 and used several other guides, such as The College Blue Book (1933) and Songe (1978) , for the histories of institutions that changed city or name, or merged with or split off from others. Of the 790 schools in 1924, 695 were linked to institutions on the 1934 list. Among those that were not theological seminaries and independent professional schools in 1924, the linkage rate was 91.5 percent.
Except in the case of the historically-black institutions, we were able to find virtually all if not allpublicly-controlled institutions known to have existed in each of the three years: 1897, 1924, and 1934. In both 1897 and 1924 many of the publicly-controlled, historically-black institutions of today were not listed, although some were. We have traced the histories of these institutions and believe they were omitted because they were, correctly, categorized as teaching colleges or industrial institutes. We used the historical information in American Council on Education (1960) for our institutional categorization and were helped by the contemporaneous information in The College Blue Book (1933) . There are some anomalies (e.g., Rutgers University) and these are coded as they were in 1934.
The coeducation date variable was added to the institutions in the 1897, 1924, and 1934 data set in the following manner. We defined a coeducational institution as one that had classes for men and women together. These classes had to include the central ones in a liberal arts college and could not be limited to the educational school, for example. We began with lists of coeducational dates created by several other scholars including Janet Currie and Louis Galambos. The majority of our institutions were not on these lists and we obtained those dates using a host of materials. In many cases the date an institution became coeducational was clear. Many of the public institutions, for example, opened as coeducational colleges and universities. But in some cases there was ambiguity and we used our best sense for when the majority of women (or men) could take courses on an equal basis with the men (or women). The date an institution that opened single-sex became coeducational ranges from 1835 to 2008.
Ten schools reported having a significant number of undergraduate women enrolled in 1934 even though these were male-only institutions at the time. Some of the institutions had true "coordinate" women's colleges (e.g., Brown and Pembroke). In other cases, and these are mainly Catholic colleges and universities, women were admitted to a few undergraduate programs, such as teaching and nursing. We added these true-or pseudo-coordinate institutions to the 1934 data and omitted the women's undergraduate numbers from the male-only institutions.
B. 1980 Coeducation College Database
We expanded the data set through time by linking the institutions that existed in 1934 to the Integrated Postsecondary Education Database System (IPEDS). Institutions that were in the IPEDS but not in the 1934 data were those that opened after 1934. Some institutions merged after 1934 and we linked both previous institutions to the new one. We attached FICE codes to the 1934 schools to link the 1980 enrollment figures to the original data set.
The first issue was to match institutions from 1934 to the IPEDS. To maximize the probability of matching a school in the 1934 survey to the IPEDS, we appended the 1980, 1987, 1997, and 2000-2007 IPEDS surveys (see http://nces.ed.gov/ipeds/datacenter/). The institutions were merged on the basis of name, city, and state. The matches suggested by the algorithm were checked since some institutions changed city and some even changed state. In various cases institutional information was checked on the institution's website to make certain that our match was correct. Of the 769 schools in the original data set, 717 were matched. Those that did not match either closed between 1934 and1980, were music conservatories that are not included in the IPEDS, or had expired before 1934 (but were included in 1924). An additional 766 institutions that opened after 1934 were added to the original data set.
The addition of the 766 institutions to the 1934 list meant that we needed to know when these institutions became coeducational if they opened as a single-sex institution. We used data on BA degrees awarded by sex in 1966 (from NCES CASPAR), the first year available. Our algorithm was that if 95 percent or greater of an institution's degrees went to individuals of a particular sex, we identified the school as single sex. If a school appeared to be single sex in 1966, but was listed as coed in 1980, we examined on-line information about the school to learn when it opened and when it went coed. We did not gather information on the opening dates of the institutions that opened after 1934 because a comprehensive list is not available.
